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The 68000 Sound Driver Version 3.03 (hereinafter ''V3"> is designed to fully 
exploit the sound source that is incorporated into the SUPER32X. 

Sound Driver Specifications 

The following are the specifications for the Sound Driver: 


Target sound sources 

FM5 or 6-sound/PSG tone noise 1/PWM 4-soLjnd 
PCMO-2 sound (8-blt linear or SEGA delta lormatl 

Required resources 
Driver size (6SOOO} 
Worit size 

CPU load (68000) 

IDOL 

Mu SIC- playing 

SE (per channell 

CPU loaO fzaol 

Approximately 3000H (Including a Z80 driver ('1)) 
Approximately opooH 

Approxlinately 1% 

Approximately 9% 

Approximately 0.5% 

100% (exclusive use) 

Number of tracks 

SF 

14-16 tracks (vanes with tne PCMdrwei? 

Remarks 

A software envelope is provided as4 PSS.:ii.: 

Two types of software vibrato functions-are imvided as 
anFM/PSQ. L :: 

These resources endoirs*sounO Kiurees with the 
same 'look and feel"?'- 

A dnim kit can be created asatr^ sound source. 


1*11 If PCM IS not used, the driver size decrereies.^v apfWdximatelv 1300H- 


Activating the Sound Driver -■ 

The following procedures are^sed.to.control the - 

1) Use a svstem call (moBeoKihisfater) to iraJ^ze«he Sound workspace. 

2) Call the starting addr«si©r ^ Sound l^vepsevery V-INT (approximately 

16 ms). ^ 

See the svsteirt-sall c®lumn-4ater m this chapter fcxra method for requesting 
sound data. 
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Memory Map 

The Sound Driver operates under the following memory map: 


ROM fnemorv mao 

Sourtd Drive r laopruximaielv 3000H1 

Sound Driver system unit 

Data vectors roftsei address) 14x8 bvtesi 

ROM data lundelinecT 

PWM date fundefinedl 

Music data runrielineril 

SE data tiindefinecn 

TaDie envelope data (undefined. In units ol 100H 
bvtesi 

Table vibrato data lurdefined. in units of mnH bvmst 

Rfivthm Kit data lundRlIneri in unKs of 8 Bdest . 

FM sound source data (undefined. In units of Stivtes) 



RAM Memory Map 



Fill-In Data 

The Driver is filled with the following information at a distance of OCH from 
the starting address; 
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Meanr^n 

Sl7P 

Work soace startina address 

4 bvles 

Work sDace size 

4 bvtes 

PCM tvrw rOOH: none. 10H: liriear 20H: dedal 

1 bvte 

Number of sounds generated from the PCM 

•sound sniime 

1 byte 

Number of sounds generated from tfie FM 
sound source 

1 byte 

Number of sounds generated from the PSG 
sourid source 

1 byte 

Number of sounds generated from the PWM 
sound source 

1 byte 

Total number of tracks 

1 bvie 

Total number of tracks oer music 

1 bvie 

Total number of tracks oer SE 


Driver version number t 


Dhvprwne 
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The V3 uses system calls to support driver controls. This enables the V3 to 
accommodate driver version upgrades, as well as work-space changes, 
without requiring a modification of the V3 itself. Although it is possible to 
control the driver by directly revirriting the work space, as has be^ done in 
the past, to provide for future version upgrades it is recommended that the 
driver be controlled by means of system calls. 


list of System Calls 


Number 

Operation 

Input register 

Output 

Destroyed 

OOH 

Initialize tbe Sound 

hardware around the 

Rniinrl rtriver 

D1 


None 

01H 

Requests a piece of 

D1 

:Mone 

DO/AO 

0?H 

Reouasts ar SE. 

D1 . 

Norte 

DO/AO 

03H 

Sets a fade-inyout. 

• .D1 ; 


None 

04H 

Seie the music master 
volume. 

Ot 

None 

None 

OSH 

Sets the SE master 

■Dli 

None 

None 

06H 

Sets the music master 
Iransoose. 

D1 

None 

None 

07H 

Sets the SE master 

trBn.^Doan. 

D1 ^ 

None 

None 

DBH 

- Setsasayse. 

None 

None 

None 

OSH 

Resets a cause. 

None 


None 

OAH 

data. 

D1 

None 

None 

OBH 

Heads communicatlori 
rlata 

None 

D1 

None 

OCH 

Requests to stop the 

None 

None 

DO/AO 
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ODJH 


Regjests to stop the 
S£. 
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Details on System Calls 

First, set the desired system call number in the register DO. Then, set register 
values as necessary, and caJl the address that is obtained by adding 8 to the 
starting address of the Sound Driver. 

OOH Initializing the Sound Driver and the hardware around the Sound Driver 
Function; Initialize the Sound Driver and the hardware around 
the Sound Driver. 

Input: DO.b ... OOH 

Dl.b ... sets NTSC/PAL 

0 ... sets to NTSC 

1 ... sets to PAL 

Output; 

Destruction: 

Remarks: 

01 H Requesting a piece of music 

Function: Performs music. ' 


Input; 

Output; 

Destruction: 

Remarks; 


DO.b ... OOH 
Dl.b ... piece number 

DO/ AO . : ^ 

Because of a 44vte rajuesrlmffer, sounds can be 
produced in a masiimum of four simultaneous 
interrupts (common to-ttie SE numberl. Some request 
numbers can cause the SE to be performed (music 
numbers are not checked!. 


02H Requesting an SE ■ ■ 

Function: Produces SE sounds 


Output: 
DestrucUon: 
Remarks; ^ 


DO/AO W 

Because of a 4'byte request bufter. sounds can be 
, .produced m a maximum of four simultaneous 
mterrupts (common to the music piece number). 
Some request numbers can cause music to be 


performed (music numbers aj 

OSH Fade-request 

Function; Sets the fade-in/out option. 

Input: DO-b ... 03H 

Dl.w ... sets the fade value. 


it checked). 
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15-6 bit 7-D bn 


Fading depth I Fadino sneed 


Output; 

Destruction; 

Remarks; Fade-in operators can be performed by setting the 

fading depth to a negative number (2's complement). 
The allowable range of fading speed is OOH-7TH (in 
units of V-int). 

master music volume 

Sets the volume for the entire music., 

D0.b...O4H 

Dl.b . . volume - 

The allowable range of volunwis OMi-TFH, where OOH 
mdicates the maximum volume, and 7FH the mute 
option. ■ 

05H Setting the master SE volume 

Function; Sets the volume for the entire SE. 

Input; D0.b...O5H • 

Dl.b ... voliune ■ 

Output; 

Destruction; 

Remarks: The allowable range ot volume to OOH-TFH, where OOH 

indicates die maximum volume, and 7FH the mute 
option-. ■■ 

06H Setting the mastermustc transpose 

Function; Transposes the entire muaic. 

Input; - 'D0bl06H ^ - •: 

-TM.b ... transposibon value. 

Output; 

Destruction;"... 

Remarks; A transposition value can be a negative value (2's 
complement). 

07H Setting the master SE transpose 

Function; Transposes the entire SE. 

Input: DO.b ... 07H 

Dl.b ... transposition value 

Output: 

Destruction: 



04H Setting the 
Function: 
Input: 

Output: 

Remarks: 
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Remarks; A transposition value can be a negative value (2's 
complement). 

pause 

Sets a pause. 

D0.b ... OSH 


Because PWM sound sources lack a function for 
Stopping sound production on a channel-by-channel 
basis, once sound producion is started it cannot be 
stopped. 

09H Presetting a pause 

Function; Resets a pause. 

Input; D0,b...09H 

Output: 

Etestruction: 

Remarks; 

OAH Writing communication data 

Function; Writes communication;dat« into- sound work space. 

Input: E)0.b ... OAH - 

Dl.b — data - 

Output: 

Destruction; 

Remarks; This is a processingaK«on viewed from the main 

system. Currently data cannot be-readonlhe Driver. 
Therefore, wntmg data from^ mamsystem will not 
alter the preees^g. j ' 

OBH Reading communicsftion^data - “ 

Function; , .Reads-.conHnunicabcm data from sound work space- 
input DOb OBH 

Output: • Dff.fe^s-data 

DestructioTE^.'^ 

Remarks: ,-:Ihis is a processing action viewed from the main 

svstem. 

OCH Requeshng to slop music 

Function: Terminates music. 

Input: DO.b...OCH 

Output; 

Destruction: DO/AO/A2 

Remarks: Because PWM sound sources lack a function for 

Stopping sound production on a charmel-by-charmel 


OSH Requesting a 
Function: 
Input; 
Output: 
Destruction: 
Remarks: 
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basis, once sound production is started it cannot be 
stopped- 

ODH Requesting to stop an SE 

Function: Terminates an SE. 

Input: DO-b - DDH 

Output: 

Destruction: 

Remarks: Because PWM sound sources lack a function for 

Stopping sound production on a channel-by-channe! 
basis, once sound production is started it caiuiot be 
stopped. 
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Data Request Numbers 

For various pieces of data {music and SEs), the following range of request 
numbers can be specified: 


N^usc SE 


BOH-EfH I 01H-7FH 


The following effect commands can be requested; 


Number 

Fffdctrame 


FOH 

FaflB-in 


F1H 

Farie-nut 


F?H 

Music 


F3H 

Stopping SEs 

Scops alFSEs from whicri 

F4H 

Pausino 


F5H 

Resetting a pause—': - 

ttessts music from a pause 

F6H 

Music master eansposing up. 

Raises the music's master 

F7H 

Music master transposmg 

Loweis tie music's master 

F8H 

SE m^tertransposing up ; 




F9H 

SE rnastef transposing ooivri 

.Lowers trie SE s master 

FAH 

Music master volume up • - 

Jncreases the master volume 

pbh _ 

Music master volume down 

Reduces the master volume 

FCH 

SE master volume up 

Increases the master volume 

FOi 

SE mastervotumedowr 

Reduces the master volume 

FEH/FFH 

Sound Driver inlHaiizaCor 

InitialirA the Rnunrl Driver 
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This section describes the intemal structure of sound data. For address 
specification, the term "address" refers to a relative address from the starting 
address shown in the following table. 


Top Vector 

A top vector stores an offset address of data (4 bytes per address). 


Address of PCM information 


Address of the PWM information table 


Address of SE information 


Address of the SE information table 


Address of table envelope data 


Address of table vibrato data 


Address of FM 


'h3'thm k 


Address of FM sound source timbre data 


Address Tables ^ 

An address table is contained in PCM, PWMciWisic, ^’in an SE, and in one 
place stores the addresses that point to those piecesaf information (waveform 
addresses and size information in dieitase of KTMs tempo information and 
track addresses in the case of music). 


PCMData 

PCM data stores addresses for PCM infora^fion. Any,two-byte data relating 
to PCM is stored in terms of little-aidian [RITOEUEIBttAN - UNKNOWN 
TERM] 

Playback speed (simply a value, not a saSipling rate) [1 byte] 


Beservedbv ttw svstwnff tjytel 

Aflaresgot itie-IOD address f4 bvtaal 

Data an (2 DviesI 


1 / 


Music Infonnation Data 

This data codes the information necessary for playing back a piece of music 
(tempo, address to sequence data). 


NTSC/PAL tempo (in the oTTler ol NTSC and PAL) 12 » 2 bvtasl 

Aggress ot PCM souna source^H sequence data [2 tivtesl 
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PCM sounO som^:e. QCH, masier transpose [1 bvtel 

PCM sound source. OCR, master volume n bviel 

iPCM sound source, ICH. Ov driver sefectionl, (4 bytesl 

FM sound sources 0-5 (FM 5CH curre/iay noi available) [4x6 bvtesi 

PSG sauna sources Q-2*1 inoise channels! [4x4 bvtes^ 

PWM sound sources 0-3 r4x4 fcytesl 
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SE Information 

This field provides die data (number of required channels, etc.) necessary for 
producing SE sounds. 


^^^^^Jiimber_of_regiiired_£tiannelsj2,_g^t6^^^^_ 

PnofityM bviel 

SourO source ID tor track 0 (*1) [2 bvtesl 

Sequence data adOress for tracK 0 [2 Bvteri 

Transpose tor track Oil bytel 

yolcme level for track 0 f1 byte] 

(*1) See the section on 'Tdentif)Tng sound sourceri . 

Table Vibrato/Table Envelope 

These tables require a minimum size ot lOOH per iabte.-ttixed). Both data and 
commands are coded in numerical values. Vibrato data *s expressed in Z’s 
complements as 7FH (maximum positive numberlusrOOH (neutral), and -SSH 
(maximum negative number). Only the vali»s O&H-TTH Can be used in an 

envelope. Commands 

are expressed in 80H--84H as indicated below: 
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03H 


04H 


OSH-07H 


TaPie vhrato number 


Systam reserve 


FM Sound Source Parameters 

FM sound source timbre data is in a partially packed format so that it can be 
written directly into a register. 


Offset 

Parameter name 

OOH 

r.nnnAntInn/FRBrIhank 

niH 

Detune/Mullioie isiots 1 . 3. 2. 4) 

OSH 

Kev ScalinoAtiach Rate (slots 1 . 3. 2. 4) 

09H 

AM/Dcav Rate (slots f . 3. 2. 41 

ODH 

Sustain Rate (sots 1. 3. 2. 41 

11H 

Sustain LeveKRelease lsK% 1. 3. 2. 41 

15H 

Total lAvel (slots 1. 3 2 4V - . . ^ ^ 
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Details of Sequence Commands 

The following sequence commands can be used in music and SEs; 

01 H-7FH Tone length 

Function: Sets the tone length. Given a musical inter\'al, a 

sound can he produced solely on the basis of its length. 

Remarks: 


80H: Pause code 

Function: Sets the pause code. Suspends reading data for a 

specified interval of time. 

Remarks: 


81H-8CH Scale(C,C#,D,D#,E,F.F#,G,G)f,A,A#.B) 

Furtction: Specifies a musical interval in-.an cxflave range. Given 

a tone length, a sound can be producedsi^lv on the 
basis of Its musical mterval. 

Remarks: 

COH, data.b • 

Function: Writes communication data*. 

Remarks: 


cm, number.b 
Function 
Remarks 

C2H, otfsetw, byte-count, data.b, ™ it, > .• 

Function: Writesjat^teeihed byte count to the o&et for a specified 

sound work:Space. ; 

Remarks: The St»ind-Dnver doesnot provide for malfunction 

tlat may eccur as a »sult Of usmg dus command to 
retmte die work space 

C3H, number.b *' 

Function: ’'>■ Sets the FM sound source envelope to the SSG type. 
Remarks; '• Eor details, see the "YM-2612 Application Manual". 


Requests an S&!- 


C4H. PMS/AMS data.b 

Function: Sets a PMS/AMS 

Remarks: 


C5H, bank.b, register numbGr.b, data.b 

Function; Directly rewrites the register for an FM sound source. 
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For details, see the "YM-2612 Application Manual". 
The Sound Chiver does not provide for malfunction 
that may occur as a result of using this command to 
rewrite the work space. 


DOH-DFH 

Function: 

Remarks: 


Changes FM source sound production methods. 

The 0 mode is the ordinary sound production mode; 
the non-0 mode is the DRUM mode. 

For a description of the DRUM mode, see the ’Tone 
Editor Manual". 


Sets the velocity. 

Veloaties are converted as shown helow and added to 
the sound volume level; 


Ccmmand number 

DDH 

D1H 

n?H 

DOT r 

DOT 

D5H 

D&H 

D7H 

Art.«lw,h« 

3CH 

38H 

34H 


acH 

2BH 

24H 

20H 

Commanfl riuinDer 

r»H 

[»H 

DAH 


DCH 

DDH 

OEH 


Actual value 

1CH 

ieH 


10H 

OCH 

08H 

04H 

OOH 


EOH, number.b 

Function: Changes timbre and «ivelopeSr-i"- 

Remarks; - 

El H, absolute-volume. b 

Function: Sets theftisoh^ volume. The k^hei'the numerical 

value,, the smaDer the voluiBe, 

Remarks: Tte absolute volume-is ^Jeafted in a 00H-7FH range 

sound souicea. li 

E2H, relative-vcdumeis- 

Function:. Sets the relative volume- higher the numerical 
value, the smaller the volume. 

Remarks: -The absolute volume is specified in a 00H-7FH range 

for all sound sources. The function does not check for 
an overflow. 


E3H, point.b 

Function: 


Sets the pan-pot. If the Qsound is used on a PWM 
sound source, the commands sets a Osound point in 
MIDI-standard-based numerical values 
(00H-40H-7FH}. 
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This coimnand is applicable orjy to FM and PWM 
sound sources. 


E4H. tune.b 

Function: Sets the detune option in units of 1/32 halftone. 

Remarks: 

ESH, deiay.b, stay.b. incremerrt.b, limit.b 

Function: After a sound is produced, waits for a time interval 

equal to a delay interrupt; adds the increment for each 
stay, and changes the sign when the limit is reached. 

Remarks; 



Time (1/60 units) 



Tune 

(1/32 halftone; 


Performs a transpose. Negative values (2's 
complements) can also be used in tigs command. 


ESH. number.b 
Function: 
Remarks: 


PCTf(OTis.a bend- Attua%, the bending operation is 
! the lo-bjt version of the detunmg operation. 

■ Because of a 3-bit left shift that is performed internally, 
• the actual resolution is 13^ts. 


Sets the table vibrato. 

The 0 value specified in ihe number field resets the 
vibrato. 


E9H. switch.b 

Function; Temporarily rests the vibrato. An 0 resets and a non- 
zero sets the vibrato. 

Remarks: This command is required in order to enable the 

commands KH/E8H. 
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EAH, oclave.b 
Function: 
Remarks: 

EBH, octave. b 
Function: 
Remarks: 

ECH, octave. b 
Function: 
Remarks: 


Sets the octave ii 


This command performs differentoperaSons, 
depending on the sound source irw?lved^as follows: 


Sound source 

Operation >: •• 

Data byte 

FM sound source 
(2CH) 

Sets the sound effect mode. Spet^ the ' 
Immediate value to be written (c the^re^Mr, 
lollowed by a Block/F-Mun^r (2 bytes eer 
slotl. ^ 

sw. 

FM sound source 
(5CH) 

Allows you to selecEwhe^r a channel Is to be 
usedasaPCMorFIi/fsoundsotffce. Spec[^ ' 
me immediate value 10 be yaten to the ^ 


P5G sound source 

Sets a noise, SPSeify the Immediate witeeio . 
be wrfflen to me tted^r. ’ ' -.4 - 

1 Byte 

FWM sound source 

Switches tbe Qsouhd. An o jWTiS'ttse Ctemino 
off. a non4) value turns it nn ■ 

1 byte 


For-d®ads, see the ^petiive.¥ound source manuals. 


FOH, NTSC w.PALw 

Function; ; i. Sets the tempo. 


ccording to the 


"NTSC" stores the value determined a 
following formula; 

((tempo/150} x SlOO + (remainder of tempo/T50) x 
SllX)/150).w 

The value of PAL is hJTSC value x 6/5. 

This command is not applicable to the SE (the tempo is 

fixed at 150). 


Disables turning the next note off. 
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F2H, gate.value.b 
Function; 
Remarks: 

Sets the gate. 

F3H, address-w 
Function: 

Remarks: 

Stores the current address in a work space and moves 
it to a specified position. 

An address {including a header) is a relative value 
from the beginning of music data. 

F4H 

Function: 

Remarks: 

Moves a given address to a stored address, discarding 
the stored address. 

Fetches addresses on a first-in, first«?ut basis- 

FSH-F7H, count. b 
Function; 

Remarks: 

Moves to an address, specified byS^H-FDH, a specified 
number of times. 

This is a repeat functa^:, Thwp-are three commands 
of this type. Consequen^fla.maidmum of three 
nesting levels can.be used. • 

F8H-FAH 

Function: 

Remarks: 

Terminates the repeat eount spedfsed by F5H-F7H, and 
moves to the data.fcfiowing F31-F^. 

FBH-FDH 

Function: 

Remarks: 

Saves. the startmg repeat posations?-. 

This c»irunand is meansagfifi-only if used in 
coo^anctKm with the cornmands F5H-F7H. 

FEH 

Function:. 

Remarks 

- Saves the current address. 

This command is meaningful only if J is specified in 
FEH 

FFH, mode.b 
Function: 

Remarks: 

This command indicates the end of track data. If a 
non-0 mode is in effect, control moves to the data 
following FEH. 

In the ease of a non-0 mode, use FEH to set a move-to 
point. 
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*: This data is applicable only to the Driver. Not all data can be controlled by 
means of data that is based on die MIDI converter. 


■ ' 
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Identifying Sound Sources 

The following IDs are assigned to various sound sources: 



The foEowing ranges of data can be used as pseudo-V3: 


Item 

Rarto. 

Remadra 

Key 

OOH-7FH 

For note data lceys,-tte oc&ve and the seals are set 
separately. Keys ase cMraed accordrngi to MIDI 
standajxis. Keys thal cannot be implemented in 
tiaithrare (e.g., octav«s 1 and 9) cannot be played 
correctly. 

-ttV- > 

Volume 

OOH-7FH 

The maximum allowable vohime e OOH. the minimum 
7FH. The sound sources are imptenjehled according 

IR their hardware specffleabons vmBjSjt tne balancing 
of volume levels. InsametKsina sources, otrterlhan 
t^ FM sound source, especffled volurrte level cannot 
beoroduced because otlerdware/sottware limrtatinns 

T.mbre 

ODH-Tf^ 

The timbre pasamewr is nw ^plic^ie to PCM or PWM. 
For PSG, a timbre is treated as a software env^ope 
number. 


O0H~7FH 

The allowable range ol numeric values tor trie pan-pot 
category is based or MIDI standards. This range is not 
appJicabie to sound sources (i,e., PCM and PSG) that 
do riot have a pan-pot due to hardware/sottware 
limitations. 

Sound Dover address 


Any address that is executable by the 56000 is 
allowed. 

Sound work soace 

FFFOOOH 

This IS tixed as a aeneral rule and cannot hn irwliiiwi 
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Maximum number of 
sounds D reduced 

15-16 

This number varies with the particular PCM driver 
neieetflri 

Number otSElracXs 

5 

This is fixed as a denerai rule, and cannot be rnodified. 

Switching between 
FM5 ana D/A 

- 

Switching between FM and DA can be perfortned 
either by not entenng any data in the FM5 or by u^ng 
the command SEE. 

YM-2ei 2 write-in data 
butler 

200H 

This isfued as a general rule, and cannot be modified. 
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